Abstract: Analyzing the risk of Shanghai Composite Index is beneficial to investors in stock investment, and provides reference for investors. This paper selects the daily data of Shanghai Composite Index from January 1, 2005 to December 30, 2016 as the research object, and uses VaR and GARCH model to empirically research the risk of Shanghai Composite Index. The results show that, through the fitting of different GARCH models, the EGARCH(1,1) model under the t distribution can get the best fitting effect. Compared VaR measuring value and the failure probability of the inspection under different distribution, it can be found that the VaR measuring value under the t distribution has smaller volatility, higher accuracy, and minimal failure probability.
Introduction
The sample stocks of the Shanghai Composite Index are all listed shares, including A shares and B shares. They reflect the price changes of the listing stocks in the Shanghai Stock Exchange. Stock price reflects the development of the list company, and the Shanghai Composite Index reflects the overall economy level of China's overall entity. The rise and fall of a country's economy can be reflected by the ups and downs of the stock price. the trend of the Shanghai Composite Index is the most intuitive expression of the overall economy development. Therefore, the forecast of the Shanghai Composite Index is of great significance to the regulation of the state in the real economy and the formulation of regional policies. Model setting
Calculation method of VaR
In 1994, Morgan Company put forward Value at Risk, which is commonly used in the risk management of financial institutions. VaR means Value at Risk. In other words, it means the maximum possible loss of a financial asset or portfolio of securities under normal market volatility [1] . More precisely, it means the maximum possible loss of a financial asset or portfolio at a certain probability level (confidence level) for a particular period of time. It can be expressed as the following formula:
(1) P represents that the loss of asset value is less than the probability of maximum loss. p ∆ represents the amount of a financial asset in a certain period t of loss of value. VaR represents the value at the level of confidence a , ie, the upper limit of the loss; a indicates a given confidence level. Bollerslev (1986) [3] proposed a generalized autoregressive conditional heteroskedasticity model based on the ARCH model, which is called GARCH model. GARCH model is an important expansion of ARCH model. ARCH model is a special case of GARCH model. GARCH model can be expressed as: (2) is subject to the standard normal distribution. r t is subject to ARMA(m,n) model. 2 t δ in formula (3) is subject to GARCH (p,q) model.
GARCH model

An Empirical Analysis of Shanghai Stock Index
Data Sources
This paper selects the closing price of daily data of Shanghai Composite Index from January 1, 2005 to December 30, 2016, a total of 2913 data as the sample. The data from the website of Shanghai Securities News (http://szb.dooland.com/). We constructs the sequence {p}, then constructs the logarithmic return sequence {r}, establishes the conditional heteroscedasticity model for the sequence {r}, and studies the fluctuation of return [4] . The time series chart of the return {r} is given as the time series of the log return {r} .From the linear graph of the logarithmic return sequence {r} of the Shanghai Composite Index, it can be observed that the fluctuation of the logarithmic return has a cluster phenomenon.
Descriptive statistical analysis
Descriptive statistical analysis of return data is the mean return of Shanghai Composite Index from January 1, 2005 to December 30, 2016 is 0.000314. The median is 0.000936. The maximum and minimum are 0.090343 and -0.092562. The skewness value is -0.552122, which is less than zero. So you can see that, from January 1, 2005 to December 30, 2016, the Shanghai Composite Index is a left trailing shape. It indicates that the Shanghai Composite Index in the early period is from the more and more stable to more and more steep. The Kurtosis value is 6.886250, which is greater than 3. It indicates that the distribution pattern of Shanghai Composite Index from January 1, 2005 to December 30, 2016 is greater than the normal distribution. It shows that the return sequence has the characteristics of spikes and trailing edges. The Jarque-Bera statistic is 198.438 and the value is 0.00000. So the assumption that the logarithmic return is subject to the normal distribution is rejected.
Stability test and autocorrelation test
We use ADF test to tested sequence stability [5] , and the results are shown in Table 1 . Table 1 Stability test of Shanghai Composite Index It can be seen from Table 1 that, the ADF test value of sequence {r} is less than -52.71719 , and is less than its critical value at the significance level of 1%, 5% and 10%. Therefore, the time series can be considered to be stationary.
The results of autocorrelation and partial autocorrelation tests of return sequence we can see that the autocorrelation coefficient of the sequence falls into the random interval. There is no sequence correlation. The autocorrelation and partial autocorrelation values are close to zero in all order. All the statistics are not significant. The corresponding values of the statistic were significantly greater than 0.05. So the sequence has no significant autocorrelation at the 5% significance level.
Build the GARCH model
In this paper, we select the GARCH (1,1) model. Based on the GARCH amily model of the logarithmic return residual series under different distributions, we determine that the fitness effect of which distribution of GARCH (1,1) criterion. The results are shown in Table 2 . As can be seen from Table 2 , the logarithmic function of the TGARCH(1,1) model under t distribution has the largest value and the Akaike info criterion and Schwarz criterion are relatively small. Therefore, the fitness of the EGARCH(1,1) model under t distribution is optimal. By returning the GARCH model family of different distributions and returning the selected model back to the original model, the VaR statistics of the minimum, maximum, mean, and standard deviation are calculated. Compared the VaR statistics of the GARCH model family under different distributions, the results are shown in Table 3 . It can be seen from Table 3 that, by comparing the measured VaR at the same confidence level under different distributions, the maximum, minimum, mean and median are no significant differences.The above statistical results show that, at the same significance level and under three distributions, the standard deviation of the t distribution fluctuates around 0.938, which is the smallest. In the T distribution, the standard deviation of TGARCH model in the three models is 0.993837, which is minimum. Therefore, we can draw the following conclusions: under the t distribution, the three types of GARCH models can better describe the thick tail characteristics of the return series, and can give more accurate VaR values. However, the TGARCH model is optimal.
Calculate the VaR value
Compared with the probability of success and failure of different models at the same confidence level, the results are shown in Table 4 . We compare the failure frequency of the VaR-GARCH model, TGARCH model and VaR-EARCH model at the same confidence level. At the 95% confidence level, and the total 500 observation days, the number of expected failure days is 30 days. But the actual results show that under different GARCH family models, the failure probability of each model is different. The failure probability of VaR-TARCH model is the smallest, the failure probability of the VaR-EARCH model is the largest, and the failure probability of the VaR-GARCH model is in the center. Therefore, we can conclude that, the results obtained using the VaR-TARCH model are more accurate than the VaR-GARCH model and VaR-EARCH model. The results show that, through the fitting of different GARCH models, the EGARCH(1,1) model under the t distribution can get the best fitting effect. Compared VaR measuring value and the failure probability of the inspection under different distribution, it can be found that the VaR measuring value under the t distribution has smaller volatility, higher accuracy, and minimal failure probability.
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